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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a new gene coding a glutamic 
acid 

transporter of arthropod, thus to be used for producing a glutamic 
acid 

transporter useful for developing reagents for neural transmission 
system 

research to study cerebral nerve system, medicines and 
agrochemlcals or the 



SOLUTION: This new gene, which codes a glutamic acid transporter 

of 

arthropod including Diptera insects such as Drosophila melanogaster, 



as a reagent for neural transmission system research to widely study 
cerebral 

nerve system, or as a reagent affording new approaches for 
developing medicines 

and agrochemicals using glutamic acid analogs. This gene is obtained 



screening the cDNA library of Drosophila melanogaster by the use of 



like. 



is useful 



by 
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an 

indicator, i.e., glutamic acid intake when Xenopus oocyte is expressed 
and then 

by recovering the aimed DNA from the positive clones. 
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mm: 

ATG GCC GCA ACT TCA AGG CTT TCA TGC AGG AGA ATG TCC TCA CCA TGG 48 

Met Ala Ala Ser Ser Arg Leu Ser Cys Arg Arg Met Ser Ser Pro Trp 16 

CCA CCG TTA TCG GTG TGT TTG TTG GTG GAC TCA TCG GCT TCA TCA TCA 96 

Pro Pro Leu Ser Val Cys Leu Leu Val Asp Ser Ser Ala Ser Ser Ser 32 

AAA ATA GCA CTG GCG AGT GGT CGA AGA GAG AGA TCA TGT ACA TAT CCT 144 

Lys Ele Ala Leu Ala Ser Gly Arg Arg Giu Arg Ser Cys Thr Tyr Pro 48 

TCC CCG GCG AAG ATT TTC TTG CGA ATG CTT AAA TGT TTG ATT GTG CCG 192 

Ser Pro Ala Lys lie Phe Leu Arg Met Leu Lys Cys Leu He Val Pro 64 

CTT TTG GTC TCA TCA ATC ACC AGT GCC ATT GGT GGA CTC GAC CTG AGC 240 

Leu Leu Val Ser Ser lie Thr Ser Ala He Gly Gly Leu Asp Leu Ser 80 

ATG TCC AGC AAG ATT GCT ACC AGA GCC ATT ACT TAC TAC TTT GTG ACC 288 

Met Ser Ser Lys He Ala Thr Arg Ala lie Thr Tyr Tyr Phe Val Thr 96 



ACC ATA TCG GCC GTG ATT CTG GGA ATA TGT CTG GTG ACC ACA CTG CGT 



336 
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Thr lie Ser Ala Val He Leu Gly He Cys Lea Val Thr Thr Leu Arg 
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CCC CGC CAC GGA GCC AAG ATC GTG GAG ACC CAC ACG GAG ACC ATT GAT 384 

Pro Gly Gin Gly Ala Lys He Val Glu Thr G1d Thr Glu Ser lie Asp 128 

AAG CCA TCG AAG GTG CTC ACC CCA GAC ACG CTT ATG GAT TTG GTG CGA 432 

Lys Ala Ser Lys Val Leu TTir Pro Asp Thr Leu Met Asp Leo Val Arg 144 

AAC ATG TTC ACG GAC AAC ATC ATT CAG TCG ACC ATG TTC CAG CAC CGC 480 

Asn Met Phe Thr Asp Asa lie He Gin Ser Tbr Met Phe Gin His Are 160 

ACT GAG ATC TAT GAG AAC ACT AGC ATT ACC CCA GCA CAG CCT ATG GAA 528 

Thr Glu lie Tyr Glu Asn Thr Ser He Ser Pro Ala Gin Pro Met Glu 176 

AAC TGG GAG TTC AAG TCG GCT CAG CGC GAG GGT TCT AAT GTC CTG GGT 576 

Asn Trp Gin Phe Lys Ser Ala Gin Arg Glu Gly Ser Asn Val Leu Gly 192 

CTT GTG ATG TTC ACT GTT ATC CTA GGT ACC ACC ATT GGA AGA ATG CGG 624 

Leu Val Met Phe Ser Val He Leu Gly Thr Thr lie Gly Arg Met Arg 208 

GAG AAG GGA CAA CTT CTG CAG GAT TTC TTC ACC ACA CTG AGC GAA GCA 672 

Glu Lys Gly Gin Leu Leu Gin Asp Phe Phe Thr Thr Leu Ser Glu Ala 224 

ATG ATG ACC ATC ACC TCA TGG GTT ATT TGG ATT TCC CCG CTG GGT GTT 720 

Met Met Thr He Thr Ser Trp Val lie Trp He Ser Pro Leu Gly Val 240 

GCC TTC CTG ATA GCC GCC AAG ATT ATT GAG ATG GAA TCG ATA GCA GCA 768 

Ala Pfae Leu He Ala Ala Lys He He Glu Met Glu Ser He Ala Ala 256 
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ACG An CAG TCA TTA CGA TGG TAT TTC ATA ACG GTC ATG ATA GGT CTA 816 

Thr He Gin Ser Leu Gly Trp Tyr Phe He Thr Val Met He Gly Leu 272 

TTC CTT CAC GGT TTT GGT ACG An GCG GTG ATC TTT TTC CTG GGC ACC 864 

Fhe Leu Bis Gly Phe Gly Thr He Ala Val He Phe Phe Leu Gly Thr 288 

CGA CGT CTC CCG TAC CGC TAT ATT CCC AAC CTT AGT CAG GTC CTG GCA 912 

Arg Arg Leu Pro Tyr Arg Tyr He Ala Lys Leu Ser Gin Val Leu Ala 304 

ACT GCA TTT GGA ACA GGT TCC AGC TCG GCC ACC ATG CCG CTG ACC ATC 960 

Thr Ala Phe Gly Thr Gly Ser Ser Ser Ala Thr Met Pro Leu Thr He 320 

AAG TGC TTG GAC AAC ATG GGC ATC GAT CCG CGG GTC ACT CGT TTT GTC 1008 

Lys Cys Leu Asp Asn Met Gly He Asp Pro Arg Val Thr Arg Phe Val 336 

ATT CCC GTG GGT GCC ACT ATT AAC ATG GAC GGA ACG GCT CTC TAT GAG 1056 

He Pro Val Gly Ala Thr He Asn Met Asp Gly Thr Ala Leu Tyr Glu 352 

GCT GTG GCT GCT CTG TTC ATC GCC CAA TAC CGT GAG ATG AGC TAT TCC 1104 

Ala Val Ala Ala Leu Phe He Ala Gin Tyr Arg Glu Met Ser Tyr Ser 368 

TTC GGC ACC ATT GTG GCC GTC AGC ATA ACA GCC ACG GCG GCA TCG ATT 1152 

Phe Gly Thr He Val Ala Val Ser He Thr Ala Thr Ala Ala Ser He 384 

GGA GCT GCT GGA ATC CCG CAG GCT GGA CTT GTT ACC ATG GTC ATG GTG 1200 

Gly Ala Ala Gly lie Pro Gin Ala Gly Leu Val Thr Met Val Met Val 400 

CTG GAC ACA GTG GGC TTG GAG CCG AAG GAT GTG TCC CTC ATC ATA GCC 1248 

Leu Asp Thr Val Gly Leu Glu Pro Lys Asp Val Ser Leu He He Ala 416 

GTC GAT TGG CTA CTG GAT CCC TTC CGC ACC ACC ATT AAT GTA ATG TGC 1296 

Val Asp Trp Leu Leu Asp Arg Phe Arg Thr Thr lie Asn Val Met Cys 432 

GAT GCT CTA GGC ACT ATT TTG GTT AAC CAT CTG TCG AAA AAT GAT TTG 1344 

Asp Ala Leu Gly Thr He Leu Val Asn His Leu Ser Lys Asn Asp Leu 448 

GCC AGC GTG GAT AGG CTG AAT GCC GAG CCC CAT GAG CTC CTC GAG CTG 1392 

Ala Ser Val Asp Arg Leu Asa Ala Glu Pro His Glu Leu Leu Glu Leu 464 

GGA CCC AAT GGC CAC GAG ATG AAG GAA 1419 

Gly Pro Asn Gly His Glu Met Lys Glu 473 
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[0026] E5fl#^: 2 *jgjgf: 

E^l^£ : 9 54 S'g^H^Avx (Drosophi la 

E#I<7)S : elanogaster) 

E#I?>SIB: cDNA * 

KM: 

ATG TTC CAC CAC CGC ACT GAG ATC TAT GAG AAC ACT AGC ATT AGC CCA 48 
Met Phe Gin His Are Thr Glu He Tyr Glu Asa Thr Ser [le Ser Pro 16 



GCA CAG CCT ATG GAA AAC TGG GAG TTC 
Ala Gin Pro Met Glu Asn Trp Glu Phe 

TCT AAT GTC CTG GGT CTT GTG ATG TTC 
Ser Asn Val Leu Gly Leu Val Met Phe 



AAG TCG GCT CAG CGC GAG GGT 96 

Lys Ser Ala Gin Arg Glu Gly 32 

ACT GTT ATC CTA GGT ACC ACC 144 

Ser Val He Leu Gly Thr Thr 48 



ATT GGA AGA ATG CGG GAG AAG GGA CAA CTT CTG CAG GAT TTC TTC ACC 192 

He Gly Arg Met Arg Glu Lys Gly Gin Leu Leu Gin Asp Phe Phe Thr 64 

ACA CTG AGC GAA GCA ATG ATG ACC ATC ACC TCA TGG GTT ATT TGG ATT 240 

Thr Leu Ser Glu Ala Met Met Thr He Thr Ser Trp Yal lie Trp He 80 



TCC CCC CTG GGT GTT GCC TTC CTG ATA GCC GCC AAG ATT ATT GAG ATG 288 

Ser Pro Leu Gly Val Ala Phe Leu He Ala Ala Lys He lie Glu Met 96 

GAA TCG ATA GCA GCA ACG ATT CAG TCA TTA GGA TGG TAT TTC ATA ACG 336 

Glu Ser He Ala Ala Thr He Gin Ser Leu Gly Trp Tyr Phe He Tbr 112 

GTC ATG ATA GGT CTA TTC CTT CAC GGT TTT GGT ACG ATT GCG GTG ATC 384 

Val Met He GJy Leu Phe Leu His Gly Phe Gly Thr He Ala Val He 128 



TTT TTC CTG GGC ACC CGA CGT CTC CCG 
Phe Phe Leu Gly Thr Arg Arg Leu Pro 

AGT CAG GTC CTG GCA ACT GCA TTT GGA 
Ser Gin Val Leu Ala Thr Ala Phe Gly 

ATG CCG CTG ACC ATC AAG TGC TTG GAC 
Met Pro Leu Thr He Lys Cys Leu Asp 



TAC CGC TAT ATT GCC AAG CTT 432 

Tyr Arg Tyr He Ala Lys Leu 144 

ACA GGT TCC AGC TCG GCC ACC 480 

Thr Gly Ser Ser Ser Ala Thr 160 

AAC ATG GGC ATC GAT CCG CGG 528 

Asn Met Gly lie Asp Pro Arg 176 



GTC ACT CGT TTT GTC ATT CCC GTG GGT GCC ACT ATT AAC ATG GAC GGA 
Val Thr Arg Phe Val He Pro Val Gly Ala Thr He Asn Met Asp Gly 



576 
192 
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ACG GCT CTC TAT GAG GCT GTG GCT CCT CTG TTC ATC GCC CAA TAG CGT 624 

Thr AJa Leu Tyr Glu Ala Val Ala Ala Leu Phe lie Ala Gin Tyr Arg 208 

GAG ATG AGC TAT TCC TTC GGC ACC ATT GTG GCC GTC ACC ATA ACA GCC 672 

Glu Met Ser Tyr Ser Phe Gly Thr He Val Ala Val Ser He Thr Ala 224 

ACG GCG GCA TCG An GGA GCT GCT GGA ATC CCG CAG GCT GGA CTT GTT 720 

Thr Ala Ala Ser lie Gly Ala Ala Gly He Pro Gin Ala Gly Leu Val 240 

ACC ATG GTC ATG GTG CTG GAC ACA GTG GGC TTG GAG CCG AAG GAT GTG 768 

Thr Met VaL Met Val Leu Asp Thr Val Gly Leu Glu Pro Lys Asp Val 256 

TCC CTC ATC ATA GCC GTC CAT TGG CTA CTG GAT CGC TTC CGC ACC ACC 816 

Ser Leu He He Ala Val Asp Trp Leu Leu Asp Are Phe Arg Thr Thr 272 

AH AAT GTA ATG TGC GAT GCT CTA GGC ACT ATT TTG GTT AAC CAT CTG 864 

He Asn Val Met Cys Asp Ala Leu Gly Thr He Leu Val Asa His Leu 288 

TCG AAA AAT GAT TTG GCC AGC GTG GAT AGG CTG AAT GCC GAG CCC CAT 912 

Ser Lys Asn Asp Leu Ala Ser Val Asp Arg Leu Asn Ala Glu Pro His 304 

GAG CTC CTC GAG CTG GGA CCC AAT GGC CAC GAG ATG AAG GAA 954 

Glu Leu Leu Glu Leu Gly Pro Asn Gly His Glu Met Lys Glu 318 
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Met Ala Ala Ser Ser Arg Leu Ser Cys Arg Arg Met Ser Ser Pro Trp 
1 5 10 15 



16 



Pro Pro Leu Ser Yal Cys Leu Leu Val Asp Ser Ser Ala Ser Ser Ser 
20 25 30 



32 



Lys lie Ala Leu Ala Ser Cly Arg Arg Glu Arg Ser Cys Thr Tyr Pro 
35 40 45 



48 



Ser Pro Ala Lys lie Phe Leu Arg Met Leu Lys Cys Leu lie Val Pro 
50 55 60 



64 



Leu Leu Val Ser Ser He Thr Ser Ala He Gly Gly Leu Asp Leu Ser 
65 70 75 80 



80 



Met Ser Ser Lys He Ala Hir Arg Ala He Thr Tyr Tyr Phe Val Thr 96 

85 90 95 

Thr lie Ser Ala Val He Leu Gly He Cys Leu Val Thr Thr Leu Arg 112 
100 105 110 

Pro Gly Gin Gly Ala Lys lie Val Glu Thr Gin Thr Glu Ser lie Asp 128 

115 120 125 

Lys Ala Ser Lys Val Leu Thr Pro Asp Thr Leu Met Asp Leu Val Arg 144 
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130 



135 



140 



Asn Met Pfae Thr Asp Asa He He Gin Ser Thr Met Phe Gin His Arg 160 
145 150 155 160 

Thr Glu lie Tyr Glu Asn Thr Ser He Ser Pro Ala Gin Pro Met Glu 176 

165 170 175 

Asn Trp Glu Phe Lys Ser Ala Gin Arg Glu Gly Ser Asn Val Leu Gly 192 
180 185 190 

Leu Val Met Phe Ser Val He Leti Gly Thr Thr He Gly Arg Met Arg 208 
195 200 205 

Glu Lys Gly Gin Leu Leu Gin Asp Phe Phe Thr Thr Leu Ser Glu Ala 224 
210 215 220 

Met Met Thr He Thr Ser Trp Val He Trp lie Ser Pro Leu Gly Val 240 
225 230 235 240 

Ala Phe Leu He Ala Ala Lys lie He Glu Met Glu Ser He Ala Ala 256 

245 250 255 



Thr He Gin Ser Leu Gly Trp Tyr Phe He Thr Val Met He Gly Leu 272 
260 265 270 



Phe Leu His Gly Phe Gly Thr He Ala Val He Phe Phe Leu Gly Thr 
275 280 285 



288 
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Arg Arg Leu Pro Tyr Arg Tyr He Ala Lys Leu Ser Gin Val Leu Ala 304 

290 295 200 

Thr Ala Phe Gly Thr Gly Ser Ser Ser Ala Thr Met Pro Leu Thr lie 320 
305 310 315 320 

Lys Cys Leu Asp Asn Met Gly He Asp Pro Arg Val Thr Arg Phe Val 336 

325 330 335 

He Pro Val Gly Ala Thr He Asn Met Asp Gly Thr Ala Leu Tyr Clu 352 
340 345 350 

Ala Val Ala Ala Leu Phe He Ala Glu Tyr Arg Glu Met Ser Tyr Ser 368 
355 360 365 

Phe Gly Thr He Val Ala Val Ser lie Thr Ala Thr Ala Ala Ser lie 384 
370 375 380 

Gly Ala Ala Gly He Tro Gin Ala Gly Leu Val Thr Met Val Met Val 400 
385 390 395 400 

Leu Asp Thr Val Gly Leu Glu Pro Lys Asp Val Ser Leu He He Ala 416 

405 410 415 

Val Asp Trp Leu Leu Asp Arg Phe Arg Thr Thr He Asn Val Met Cys 432 
420 425 430 

Asp Ala Leu Gly Thr lie Leu Val Asn His Leu Ser Lys Asn Asp Leu 448 
435 440 445 

Ala Ser Val Asp Arg Leo Asd Ala Glu Pro His Glu Leu Leu Glu Leu 464 
450 455 460 

Gly Pro Asn Gly His Glu Met Lys Glu 473 
465 470 473 
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Met Phe Gin His Arg Ttir Glu He Tyr Glu Asn Thr Ser He Ser Pro 
15 10 15 



16 



Ala Gin Pro Met Glu Asn Trp Glu Phe Lys Ser Ala Gin Arg Glu Gly 32 

20 25 30 



Ser Asd Vat Leu Gly Leu Val Met Phe Ser Val He Leu Gly Thr Thr 
35 40 45 



48 



He Gly Arg Met Arg Glu Lys Gly Gin Leu Leu Gin Asp Phe Phe Thr 
50 55 60 



64 



Thr Leu Ser Glu Ala Met Met Thr He Thr Ser Trp Val lie Trp He 



80 
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65 



70 



75 



80 



Ser Pro Leu Gly Val Ala Phe Leu He Ala Ala Lys He lie Glu Itet 96 

85 90 95 

Glu Ser lie Ala Ala Thr He Gin Ser Leu Gly Trp lyr Phe He Thr 112 
100 105 110 

Val Met He Gly Leu Phe Leu His Gly Phe Gly Thr He Ala Val He 128 
115 120 125 

Phe Phe Leu Gly Thr Arg Arg Leu Pro Tyr Arg Tyr He Ala Lys Leu 144 
130 135 140 

Ser Gin Val Leu Ala Thr Ala Phe Gly Thr Gly Ser Ser Ser Ala Thr 160 
145 150 155 160 

Met Pro Leu Thr He Lys Cys Leu Asp Asn Met Gly He Asp Pro Arg 176 

165 170 175 

Val Thr Arg Phe Val He Pro Val Gly Ala Thr He Asn Met Asp Gly 192 
180 185 190 

Thr Ata Leu Tyr Glu Ala Val Ala Ala Leu Phe He Ala Gin Tyr Arg 208 
195 100 205 



Glu Met Ser Tyr Ser Phe Gly Thr He Val Ala Val Ser lie Thr Ala 224 
210 215 220 



(15) ^gTFl 0-99083 
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Thr Ala Ala Ser lie Gly Ala Ala Gly lie Pro Gin Ala Gly Leu Val 240 
225 ' 230 235 240 

Thr Met Val Met Val Leu Asp Thr Val Gly Leu Glu Pro Lys Asp Val 256 

245 250 255 

Ser Leu He He Ala Val Asp Trp Leu Leu Asp Arg Pbe Arg Thr Thr 272 
260 265 270 

He Asn Val Met Cys Asp Ala Leu Gly Thr He Leu Val Asn His Leu 288 
275 280 285 

Ser Lys Asn Asp Leu Ala Ser Val Asp Arg Leu Asn Ala Glu Pro His 304 
290 295 300 



Glu Leu Leu Glu Leu Gly Pro Asn Gly His Glu Met Lys Glu 
305 310 315 318 



318 



